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1 
RaPid wear of carbon brushes bas been known 
for sometime to occur at sea level in dry air. 
More recently, it bas been round that brushes 
also wear rapidly at high altitudes due to the 
usually-dry atmosphere up there. Laboratory 6 
tests bave shown that many kinds of brushes 
wer rapidly at reduced pressurez not only in 
dry. air but even in moist air. This indicates 
thaàt high altitudes these brushes wear ïaptdly 
regardless of the atmospheric humidity. Such l0 
rapid wear bas ruade direct current motors and 
generators hazardous at high altitudes under any 
condit/ons. Accordingly, for the last few years, 
many agencies and manufacturez bave carried on 
work to determine the causez and remedy for 16 
this wear. 
Numerous methods bave been devised to over- 
come this wear by impregnating the brushes with 
various compounds in different .ways. The pres- 
 ent inention deals with one such method which 
bas been round not only to increase the lire of 
carbon brushes but also to improve their per- 
formance and_to make if possible fo control their 
viltage drip characteristic between brush and 
commutator to suit requiredments. 26 
One of the objects Of this invention, is there- 
fore, to treat carbon brushes in such manner as 
to increase their lire by decreasing wear. 
Another object is to provide a method of treat- 
ment of carbon brushes whereby their voltage 30 
drop between brush and commutator may be pre- 
determined as desired. 
Another object is to decrease brush wear and 
improve commutation level by introducing com- 
pounds such as silver sulflde. 35 
Another object ix to provide a method for im- 
pregnating carbon brushes with insoluble com- 
pounds by gradual precipitation from soluble 
compounds in which the brushes are flrst soaked, 
by immersing them in a solution containing the 40 
precipitant. 
Other and more spechîc objects will appear in 
the following description. 
Impregnation of carbon brushes with Agis bas 
been round to increase their lire considerably and 45 
to alter the voltage drop across the brushes to 
the commutator. The Ag2S may be precipitated 
frein AgNO3, in which the brushes are first 
soaked, by submerging them then in water con- 
taining H2S, or in (NH4)sS. The reaction of the 50 
ammonium sulfide is as follows: 
2AgNO3 ÷ (NI-I4) 2S- Ag2S÷2NHNO3 
If water containing HS is used for the pre- 
cipitation the voltage drop is lowered, whereas, if 6 

2 
(NHO S is used, the voltage drol is increased. 
Thus any desired drop within this range may be 
predetermined by using more or less of either 
precipitant to get the desired voltage drop to suit  
any particular requirements. 
It bas been further discovered that better re- 
sults might be obtained for some purposes in 
the above method of precipitation of Agis by 
(NI)S by preceding it by the introduction-of 
bismuth iodide, which is soluble in alcohol, and 
of potassium iodide, by soaking them in a-s01u- 
tion of the latter after drying out thealcohol, of 
the bismuth iodide solution. 
The iodides bave a tendency-to provide .the 
necessary lubrication at the higher temperatures 
produced by the higher potential drop at the 
commutator by the Agis precipitated in this 
method. 
Other comparatively insoluble compounds may 
0 be introduced in the brushes for the .purpose of 
inhibit/ng brush wear in a similar manner, by 
first soaking the brushes in a solution of a solu- 
ble compound from which the insoluble com- 
pound may then be precipitated by immersing 
them in a solution of another soluble compound. 
For example, it bas been round that lead iodide 
and bismuth acetate are good wear inhibitors and 
may be precipitated in the brushes by first soak- 
ing them in a solution of lead acetate and then 
submerging them in a solution of bismuth iodide, 
or vice versa. The precipitation is caused by the 
following reaction: 
3Pb (COnCiS)  ÷ 2BiI ÷eI-i20, 
3Pbi2÷ 2Bi (CO=CI)  ÷ I-IhO 
The process of precipitation in the above re- 
actions is sulIciently gradual to permit a prac- 
tically homogeneous precipitatiin thriughiut the 
mass of the carbon brushes. To ensure a more 
homogeneous precipitation the brushes may be 
thoroughly dried after soaking in the first solu- 
tion so as to permit better permeatiin if the sec- 
ond solution through all the pores of the brushes 
before the initial precipitation clogs the pores 
nearer the surface to prevent continuation of the 
process further inwardly of the carbon mass. 
The rime required for soaking the brushes in 
the solutions obviously depends on the porosity 
of the carbon, a more porous material requiring 
less rime for thorough saturation. Saturation 
may also be hastened by first placing the carbon 
brush in a reduced pressure chamber to partially 
evacuate the pores therein, then soaking it in the 
solution under normal or super-atmospheric 
pressure. Likewise, the evacuat/on step might be 



omitted and the soaking done under a higher 
pressure. 
If is tobe understood that normally the cop- 
per oxide formed on the commutator ai ordinary 
operating temperatures acts as a smooth coating 
to reduce wear of the brushes which would other- 
wise wear much ïaster on a copper surïace. Rne 
addition of Ag2S to the brushes adds fo this nor- 
mal lubrication to improve wear provided  the 
temperature is hot increased too much. Since 
the temperature of operation at the commutator 
surface depends fo some extent on the potential 
drop, i. e. the conductivity of the contact sur- 
face films, and since this drop is greater in the 
case of the Ag2S precipitated by (NI-I4)S than 
the carbon brush without the A2S would pro- 
duce, a comparatively higher temperature of op- 
eration is obtained. Hence, in some cases of 
operation under conditions which might cause 
an excessive range of temperatures, it is neces- 
sary to provide more lubrication of a type which 
will maintain a good lubricating film ai the high- 
er temperatures where copper oxide and the Agis 
is hot suificient to keep the temperature below 
the range of boiling or decomposition of the lu- 
bricants. It is, therefore, a question of introduc- 
ing the proper ingredients in the proper propor- 
tions and in a manner to get the desired results 
under the conditions of operation encountered. 
The methods herein outlined make if possible fo 
provide a proper treatment of carbon brushes to 
give maximum wear for any given set or range of 
operating conditions. 
Thus it is possible fo: 
1. Control the voltage drop between the brush 
and commutator. 
2. Decrease brush wear for a range of operat- 
ing brush temperatures by introducing a series 
of compounds which decompose over the same 
range of temperatures.. 
3. Decrease brush wear and improve the com- 
mutation level by introducing compounds such as 
silver sulfide. 
Instead of immersing the brushes in another 
solution after they are soaked in the first solu- 
tion, they may be merely exposed to a gaseous or 
vapor phase of the solvent or solute which would 
otherwise be used to cause precipitation of the in- 
soluble compound. 
The present application is a division of out 
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copending application Serial No. 608,826, iïled 
August 3, 1945, now abandoned, for Carbon 
Brushes which is a division of out patent appli- 
cation Serial No. 493,790, ffled July /, 1943, for 
5 Carbon Brushes, which bas matured into Pat- 
ent No. 2,428,036 on September 30, 194/. 
The invention described herein may be manu- 
factured and used by or for the Government of 
the United States of America for governmental 
10 purposes without the payment of any royalties 
thereon or therefor. 
What is claimed is: 
1. A method of impregnating porous carbon 
brushes with lead iodide comprising soaking them 
]5 in leadacetate solution, then soaking them in a 
solution of bismuth iodide so as to precipitate 
lead iodide within the pores. 
2. A method of treating porous carbon brushes 
comprising soaking them in a solution of lead 
20 acetate, then soaking them in a solution of bis- 
muth iodide in alcohol whereby to precipitate 
lead iodide within the pores of said brushes. 
3. A method of treating porous carbon brushes 
comprising soaking them in a solution of lead 
25 acetate, allowing said solution to dry within the 
pores of the brushes, then soaking them in a 
solution of bismuth iodide in .alcohol whereby to 
precipitate lead iodide within the pores o£ said 
brushes. 
30 MELVILLE F. PETERS. 
ANNE B. PETERS. 
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